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Gentlem_y intentionis simpiyto giveyoua briefde-

scriptionof theG&ti.ngenwindtuniiel.I shallfirstsaya few

wordsas tohow sucha plantcametobe installedin G8ttingen.

Thebegi~ingdates baokto theIIl!otorluftschiffStudien-

gesellschaftr~(SocietyforAirshQ Study),whichwasfoundedin

1906. On therecommendationof the (l~ttingen Professor ofMath-

ematicsan’dPhysics,FelixKlein,andE. Althoff,whowasthe

realfounderof the!TlotorluftachiffStiidiengesellschaft,H I

wasmadea memberof theTechnicalConmittee,whereuponI called

attentiontotheneedof experimentingon models,as hadlong
f

beendonein connectionwithshipbui~ding.Theideafoundfavor

andtheMotorluftschiffStudiengesellscilaftappropriated,at my

suggestion,thesumof 20,000marks,withwhichthefirstsmall

Plantwasbegunh G8ttingenin thelateautumnof 1907. In lS@8

it wasconqjletedandequipped.TheequipmentwasthengraduaLly

triedout andin 1909ws wereengagedinpracticalwork. h“ing

thewarve performeda largeshareof theexperimentsre~orted
* FromJllBerichte~~dAbhandlungenderWissenschaftlichenGesei~-.
schaftf~ Luftfah-t,f!~ supplementto llZeitschriftf&-Flugtech-
nikundMotorluftschiffahrt,~;September$1920.
A moredetaileddescriptionwillappearlaterin theformof a

bookcontainingtheresultsof theex~erimentalworkoftheplant.
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in thelrTechnischeBeriohteilerFlugzeugxeistereill(TechnicalBul-

letinOS theAir~en-iceAdministration).Fromthebeginningit ;

wasof a temporarynatuzeandcouldnotbe e~ectedtobe perma-

nentlysatisfactory.Itwasdoubtlessbetternottobuildimme-

diatelyon a Iergescale,but towaittillthe~quirementshad

beencarefullyworkedout, Thesmallplant,however,consider-

ingthatitwasthee~erime~talbasisforanultimatelarger

andmorecompieteplant,didverysatisfactorypracti=lwork.

Theendeavorsto obtaina secondbuildtngg~quitef=,back.

I wrotethefirstpresentationof factsinFebruazy,1911. In

1912we ‘,70ntheinterestof theEmperorWilli- Societyforthe

Promotionof theSciences.It was againFelixKleinivhoencour-

agedrne~anditwasourformerchairmanandpresenthonorary

‘menber~Mr. ~~.ttinger, who followedUp the difficultnegotiations

withtheEmperor‘UilliamSocietyso energeticallythatin 1914

theprojectwason the

Thencamethewar

‘i?efiguredindeedcm a

undertakingscientific

pointof realization.

andourplanswere“Droughttoa standstill.

shortwar,andno onethoughtat firstof ‘

workwithincreasedener=gy.Butat thebe-

ginningof 19i5,Thenve sa;7thatthewarwas goingto lastlon-

ger,we undertookto attainourgoalby a differentroad,andthis

timewiththesupportof the militaryzal.thoritiss.TheEmperor

TlilliamSociety,on thebasisof a ~etitionfromme,backedby __

ourhonorary

istratiolian

president,FrinceHenry,

appropriationof 200,000

securedIronthewaradmin-

markswhiohwasafterwards
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increasedto.300,QOO.. Thusthewaywasopenedforus to carry

outourplans,“andindeed,on a considers-blylargerscalethan

theprojectdf-1912.

Naturally‘ih.erewersmanyobstaclestobe overcomeevenin

1915$andstiliK,oreduringtheactualwildingperiod.These

delayeditscompletion,afterthefoundationwasbegunin the

autumnof 1915,tillthespringof 1917’.Sincethentheplant

hasbeeninconstatitoperation,witha pe~nxmentincreaseipper-,
sonnel,tomeettheneedsof thewazadministzatioysandtheair-

planefactories.The scientificworkvvasnotneglected,however.

ConcerningthatI hadthepri-rilegeof addressingyou ina theo-

reticallecturelast‘yearinEkmburg. .

Theplant finallyreaoheda personnelof 5G,includingen-

gineers,officialsandworkmen,thoughithasnombeenreduced.

to a thirdof thatnL~be~.It isevidentthatsuchhighpres-

sure(Wewerethenworkingintwodailyshifts)couldno longer

be jvstifieda“terthewar,as thezewasno lorigezanynecessity

for it. Fcra longtime me‘:7ereanxiousle~ttheplantwould

haveto be closedaltogetherforla& of~eans,sinceithadnot

beenrunningiongenoug%duringthewarto earnanyconsiderable

amountofmoney. It receivedfrequentgenerouscontributions

frouthewaradministrationforai~uncoveredexpenses.We are

hopingthe.ttheplant,
.

whichhastl.usbeeneom-pelledto livefrom

handtomouth

on itsfeet.

duringthelastfewyears,willnowbe setfirmly

On December3? 1919,a societywasfounded,vvitha
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membershipfeeof 1000ormoremarks,whichis

porttheplantforfiveyears. I e.xhcrtthose

whoarein a positiontodo so,to supp&t the

e~ectedto sup-

in thisassembly,

plantby joining

thissociety.The e~ectationis thatabouthalfof therunning

expenseswillbe paidby thegovernment,whiletheremaininghalf

%7illbe furnishedby theEmperorWilliamSociety,by the~ttingen

SocietyforthePromotionofAppliedMathematicsandPhysics,and

by thisnewsupportingsociety.On thisbasis,we hopeto con–

tinuetheworkairingthenextfewyearsat leastas efficiently

as duringtk.epastyear.

Fig.1 showstheold9 x 11m. plant. In thesectionalFlan

is showntheoylin~icalt~el inwhicha rotaryfanV generates

an aircumentas indicatedby thearrows.Va?ious~evi~esserve

to ke~ theaircurrentas freefromdisturbancesaspossible.

An airshipmodelis shownin theexperimentroon~f).

In thesectionalelwationof thebuildingthereisagain

showntheexperimentroomwiththemodel,whilehalfof theleft

sideshowsthefanmd theotherhalftheso-calle~hor.eyccm-o.
(G.), a systemofparallel cells designed to eliminate diagonai

currents.

Theoldpl~ntwastakendownin1918. ThenewElantis a

substantialbuildingwitha hallof reinforcedconcrete,contain-

ingtheapparatus,whilethefrontpartof thebuildingcontains

theoffice,work’-roor~andwatchmanTsroon. Therestoredandin-

Provedoldbuildingisaddedto the?eazend.
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In Fig.2 is showna plananda sectionalelevationthrough

thelaboratoryandiunnel.Thelaboratoryis traversedby a 4y.:

tonhand.travailingcrane. Thewindtunnelmakesa completecir-

ouit. Itscross-sectionvaries homeverandit is interruptedin.
thstestingroom, TheopentestingroomWW3 cGpiecifromthe

Eiffellaboratory. We recognizetheEiffelentranceconeand

colleotor,butincontrastwiththeEiffeltunnel(~hichbegins

at theentranceconeandterminatesbehindtheblover,because

theremustbe an airtightroomfortheex~eriu,enteron account

of thepartialvacuumat thetestingpoint),we haveenclosed

thereturncurrentandarethereforeableto makethetesting

r~om.perfectlyatm-essible.We caznenterthetestingroomwith

thecraneandwe cti.runthetestingapparatus(whichisprovided

withwheels)in on tracks.Thelocationof thetracksis si~own

in theplan, In orderto obtainmoreroomfortheapparatps,two

bayswerebuilt,oneon eithersideof themainhall. If,after

an aerofotlexperiment,a prOpellertestis tobe made,thelat-

tercanbe preparedin oneof thebaysandthenEuriinwhenev-

erythingis ready. Thisis onegreatadvantageof tfiisplant.

-botheradvantageconsistsin thesmoothnessanduniformityof

theaircurrentresultingfromtheseriesof“curvedstreamlined

deflectorsin eachcorner,

Stillmother advantageliesin thefactthatthewidthof

th-ecross-sectionbehindtheblast~adual~yincreasesandis

then~zeatlyreducedshortlybefore~hemeasuringFlace. Thuswe
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havea cross-sectionof 20 sq~m~backof the w.tranceconearid

of only4 sq.m. at thetestingpoint. Thisincreasesthespeed

fivefoldandthenomentiwtwenty-fivefold,fromwhichit follors

thattheirregularitiesensuingf~omtheinflowoniyreiateto

valuesof 1/25of themomentumpreviouslyobtaining.Thus,with-

outspecial,adjustment,uniformityisassuredin theexperiment-

al cross-sectiontowithin4% of themomentum,and2$ of the

speed.Sincetheuniform~tyin theinflowingcurrentis fairly

goodto startwith,it isvezysatisfa~toryint2ee~erimental

section.In contrastwiththefornerplant,wherewe couldob-

tainuniformityonlythroti@tediousadjustmentswhich,in the

courseof timeoftenhadtobe repeated,we hereobtaineda sat--

isfactorilyuniformcurrentat theveryoutset.

A greatsavingofpoweris.effectedby thearrangementin

thenewplant. In theoldtunneZ,withitsuniformcross-se$tion,

therewasa greatiossof energyin eliminatingtheeddies.We

havethereforeput thestraighteningdevice, a honeycombwith

cells of onlyaboutan inchdiameter>in thepositionof least

velocity,therebycausingonlya smalllossof energy.Theener-

~q emergingfromtheentrancecone,asidefromthelossesin the

openstretch,isutilizedinthefurthercirculation>sinoethe

wholestzeamis againcolle~ted.In this way thekineticenergy
,

of theairstreamin thee~erimentalsectionisnearly~ 1/2

timestheenergyof theblastat thedrivingshattof theblower.

Thisismadepossibleby thefactthatthekineticenergyispar-
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tiallyrecoveredinthecollector.Henceonlyabout2/3of the

airenergyrLe~d6 to be f~rnisheciat theblowersk.af’;.

In G&ttingenwe havean alternatingcmrrmt whichrer.ciezs

the”regulationof ther.p.n.difficult.consequently,we ka”T5

ir.stalleda motor-generatozset(consistingof an inductionrlo-

tor whichdrivesa dynamo)by whichtheblowerit,ot~risdziven.

Thepowerplantalsoincludesa smallerdynamoforL-ivingthe

propeller-testingdeviceandan excitingdynamo.

Bothdynamosareso-calledWard-Leonarddynamoswhichcanbe

runat differentvoltages,so thattheblowermaybe drivenat

anydesiredspeedtrorn50 to 1100r.p.m. In thisconnection,

thereisa regulationsystem,consistingof a coarseanda fine

regulator,whichinfluencesthefield,excitationof thed-ynamos.

Tkefineregulatoris operatedautomaticallyby a p~ess~~ebal-

anceor reguiatoi.

Fig.3 isa dia~am of thepressureregul.atcr.It isquite

ccmpli.cated,andI willnottryto explainallitsdetailshere.

Theessentialpointsareas foliows:Theexcesspressurein the

entrancecone,wherethecontractionfrom20 Sq,ril. to 4 sq.m.

take’splace,is communicatedby a pipeto theii~sideof a roVa-

ble cylinderinvertedina stationarycylindercontainingscme

sealingliquid.Thediagzamshowshowthepresmremakesthe

levelof theliquidlowerinsidethanoutsidetiiemoval~lecylin-

der,thereby,exeitinganupwardforcecorrespondingto this&if-

ferencein level,agair.sttk.ehorizontalbalancearm H. The
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equilibrlumof thebalancei.srestoredby placingwei@ts on the ;

panat thebottom,thesevveightsbeingof suchvaluesas to give

airspeedsof 10,15>etc.,up ~o 50m. per sec. In thenew

plant!thisdeviceisperfectlyautomatic,whilein theoldplant

a coarsehandadjustmentwasnecessary.In fact,it is onlynec-

essaryto pressa buttonto setthewholemachineryinmoiion,-

whichautomaticallyadjustsitselfto thespeedat whichthe

balancearmis horizontal.Thewholemachinery,isstoppedby

pressinganotherbutton.

With

care

Themaximumpowerat theblowershaftisabout300HP.

sucha srriillelectricpowerpla-ntas thatof C#ttingen,

mustbe exercisednottonake~eat loadincreasestoosud-

denly. Theautomaticregulatortakescarecf this.

In Fig.3 thecoarsereg@atoris sho’wnabovethebalance

&rm. lt isprovidedwitha specialsystemof springsundercom-

pression,so thatcontactscanonlybe madevihenthebalanceis

veryunevenlyloaded.As soonas an approximateadjustmentis

made,thecoarseregulatoris s@Atchedoffandtheworkistaken

up by thefineregulatorswhichis shownbelowthebalancearm.

It is soarrangedthatthefineregulator,afterreachingits
.

limit,switohesthecoarserewlatora stepfurtherand then an-

otherstepanddoesthisgradually,sothatas soonas the

coarseadjustmentismade,thefirlecegulatorresumesits-work.

In thisregulationthere~asthedifficulty-thatit could

notbe made,as in thecaseof a steamengine,fora fixedr.p.n.,
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butmustproceedky airsgeedsfrom5 to 50 m. per sec., thus~TF-

eringa rangeof 2:10. Sucha requirementismadeofno engine‘b

regulator.Consequently~we wereobligedto inventdevices(as,

forexample,thestabilizingof the%alancearmby meansof the

rodsC andT) vri~ich~I am freeto confess>cons-~ed~or’si~erable

* time. Thismakesthebalancearmslowerin itsmovementsas more

weightsareadded. Whenthereareno weightson theFan,it is

sobalancedby”%heweightU overthepivot,thatthebalance !

armswingsalr.ostastatically.

Therearemaznyotherdetailsnotshownon thediagramand

whichI havenotthetimetodescribe,’as,forexample>a device

forpreventingover-regulationandan adjustabledevicefor@-

ingtheoscillations,etc.

Fig.4 is an accuraterepresentationof theentmncecone,

whichcanbe turnedslightlyUp or downandto therightor left.

Thisisnecessazjrforaccuratelyadjustingthedirectionof the

air current.Theforcesactingon thebalanceareresolvedinto

verticalandhorizontal.In adjustingthisbalance,itsweight

hasan ~nfluence,foronehangsweightscn thebalanceaadob-

servesthedeflectionof thehorizontalS@ verticalarms. When

theaircurrentisnothorizontalthereisan inacmrazeresolu-

tionof thecomponentsand,sincethedrag& relative~Ys~~l

andtheliftlarge,an errorin thedzag~througha lift~~mPc-

nerit,isveryimportant.We accordinglymakecontrolmeasure-

ments:Onewiththeconvexsideof theaerofoilup,andtheothsr ‘

withitciown.Ifbothmeasurementsarenotthesame,thecone
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is notproperlyadjusted.
I

Fig. 4 showsan arrangementwhichwe haveemployed(especi- ‘

allyat ficst,beforeourexperimentalarrangementswereentirely

completed)inmeasuringsimpleresistances.Themodelhangson

verticalwires. Thewireunderneath,withtheweight,servesto

holdthemeasuringwiretaut. Thelatterbranckes~in thecone,

intotwowires,wherebytheresistancetobe measwredis resolv-

ed in%otwoforcesin thesedirections.Onewiregoesto a bal-

anceabovetheconewheretheforoecanbe measured.We haveem--

ployedthisdeviceesFecia21yfo~hangingfull-sizedobjectsin

theair currentandmeasuringtheirresistance.Variouspub-

lisheddatawereobtainedin thismanner.

and

the

Theentranceconeismadeofwood,linedwithsheet-iron

suFported!externallyby a lightironframework,withwhich,

diagonaladjustingrodsareconnected.Thelargerendof the

coneis supportedby a cast-ironrim-inthewall. Exc&tingthe

partbetweentheentranceconeandtheblower,whichisnadeof

woodandiron>thetunnelismadeof reinforcedconcrete,which

hasprovedverysatisfactory.Eventhedeflectorsaremadeof

reinforcedconcreteandsimplybroughtintopositionwitha crane

and~7alledin.

A peasu~ingdeviceservesformeas~-ingthespeeddistribu-

tionin theair current,for testingitsuniformity,on theone

hand,andfordeterminingthespeedin ihevicinityof theobject,

on theotherhand. Thisdeviceis comparativelynewandonlya
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fentestshavej~etbeenmadewithit.” Otherwise,I wouldhave

shownyoua diagramof tineuniformityof theair cu2retit~The

reasonI do notdo so is ~ieflybecauseourrecordingmanometer ‘

nmstbe reconstructed,in orderto do reallyaccuratework. I..
expect,however>tobe ableto do soat ournextmeeting.On a

carwhichcanrun horizontallyon the,woodenrails,thereisa

toweronwhicha Secondcarrunsin a verticaldirection.

Throughthelatterrunsa rodon theendof whichis a pressure

gage. Thusallpointscanbe reaohed.By meansof a pressure

recordingdevice,a-lineisdrawnforeitherthehorizontalor

verticaldirection.

Fig.5 showsa devicethatis locatedunderthefloorof

theexperimentroom, (InFig.4 thisspaceis leftempty,cor-

respondingto itsconditionat thebeginningof 1917?.)Thisis

a verynoteworthyobject,consistingof a turntablewithfloats

anda trap. Whenthe eqerimentalapparatusiswheeledin,it

cannotbe lefton wheels,butmustreston stationarysup~orts,

sinceonlythusoanaccurateweighingsbe made. Henceit isnec-,
essarytohavesomes~ecialprovisionforsupportingtheheavy

aFpazatusmhic~lweighsfrom500to 1500kg. We havehitu~on

theexpedientof loweringtheoentralportionof thetrackon

fourspindles.Thesemaybe eitheroutsidetheturntableor

evenon theturntable,ifnecessary,wherebytheentireneasw-ir.g

apparatuscanbe swtmgthrougha moderateangle(s9that,forex-

ample,a propellercanbe testedinan obliquepositionWithref-
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erenceto theair ouxrent.)

In additionto thefactthatit canturnona circulartzack.
6, tb.edevicehasthef~=therpeculiaritythata partof it can

float.Fig.5 showslargepots g of whichtherearefour.

Whenwaterispouredintothesepots,theso-calledfloatframe

c is supportedby thefloats.By pouringwaterintothepots,

a liftof O to 2000kg.maybe generated,so thattheheaviest

obje~+scanbe floated.The-purposeof thefloatsisto enable

a horizontalmotionin alldirections,sotinatwhenwe attachone

or moresoalesto theo“~ject,we can~leasuretheforceswithout

troublefroufriction.

Fig.5 eho~s,forexample,an object heldby staywireswith

itsaxisvertical,readyto be subjeotedto theblast. Sinceit

isallmountedon a turntable,anysidemaybe turnedtowardthe

airourrent.Thusfarprovisionhasonlybeen~adeformeasure-

mentsof dragsbut it is intendedtoprwide alsoforliftmeas-

urements.

Fig.6

3-component

isa dia~am of themeasuringdevice,theso-oalled

balance,whichhasbeenchieflyusedformeasuring

lift,dragandmoment.It hasbeenbuilton tkeplanof thevery

satisfactorydeviceemployedintheold~lant,withsomestructu-

ralirzpravements~andalsoforgraaterforces.Theaerofoilsare

usuallyhungbottomup,so thattheliftstresses tkewiresir.-.

..

steadof slackeningthen. In thecentra~”case,itmayhappen

thatthemodel,whenit isnotsufficientlyweighted,is lifted

. .
—— .
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nothingcanhappen.Rhen

*13-

13ythea“oove-inuicatedmethod,howe-.=

themodelisnotheavyenoughtowith-

standa negativelift$a fevadditionalweightsarehungon span

wires.

Themodelis suspendedby threesetsofwires: On thelead-

ingedge,by a setof threewires(a>b> ‘c); in therearbY two

wires(d,e);andalsoinfrontby a horizontalTire(f)against

theaircm-rent.Thissuspensionis staticallydetermined,Which

is essentialin orderthatall”measurementsmayproceedsmoothly.

Thestaticdeterminationof anysuchweighingdeviceis indispen-

sablefora reliablemulti-componentbalanceandis takeninto

considerationin theconstructionof

the constructionof the‘knifeedges,

have

rear

beeninvented.

The-frontsystemof wireshangs

systemfromanother bridge Gz.

allthebalancejoints.In

a numberof newdevices

froma bridge GI andthe

Thepointsof attachment

to thebridgesmaybe varied”atwill.T%esebridgeshang,in

turn,frombala~ceazms,joinedinpairsby shafts,towhichthe

bridgesareparallel.Cm thefrontend,thebalancearmshave

extensions(Hl,~ ) towhichtherods A~andAz areattached.

Thescalesfozreading are intentionally omittedin thedrawing.

In reality,thsyarelocatedabout~~kersthelettersstand.

Thedragmire f, as inFig,~, transfersitsforceto two

otherwires g andh, thelatterbeingattache&to thearmof

thebalanceW (Fig.6).
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It isperhaFsunr.e~essar]-to statethat%Leaxes=-eZ02#
reallysupported.by crdinarybearings,but on carefullyconstruct-

ed ‘knifeedges. ~~ebe=ingsaresho~ in the~~~rlg onlyfor

thesakeof simplicityand clearness.As in theoldplant,the

wholebalancemaybe raisedox loweredsoas to changetheattack-

ingangleof themodel. Thisisaccomplishedby meansof the

leverat thelowerright-handcorner,whichmaybe setat differ-
,

entheights.

BalanceW givesthedrag.

lift. Of courseall tinebalances

broughtto zero)withoutwindand

BalancesAl andAa givethe

mustfirstread(ortaredar~d

thenreadwithwind,whenthe

differencein thetworeadingswillgivetheforceof thewind.

Modelsof anydesiredweightmaybe use~. Mostof ourmodels

aremadeofplasterofParisti.tha sheet-ironcovering.

Fig.7 showsa modelrearviewwithitssuspensionmires,

as seenfzomthecollector,orblo~~ere-ad.We canrecognizethe

frontsystemof wizes (a,b, c) andtherearsystem (a,e).

Thedragwire f doesnotshow,buttileverticalwire .h does..
The-bottomwire k (Fig.6) holdsthem%olesystemundertension

by meansof a weight.A smallpressuregageisattachedat the.
upperleftandextendsinto~heupperpaintof tk.etur.nel.The

air currentis soWniformthatthegagedcesnotacedtobe moved

backandforth.

As shownin Fig.2, theairis ledfromthe collectorto the

blowerby a cylinder,whichwaslocatedheretc enabletb.eintro-
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ductionof freshairfromout-doorsthroughthebasementthrough

a secondcylindez?to theblGwer,inordertoperformexperiuer.”tis

(~ithradiators,fcuexample,)requiringa constanteupplyof’

freshair. Thele,t~ercylinderhasnotyetbeenbuilt.

Fig.8 isa diagzammatiorepresentation~fa balancefcr

measuringthesixpowercomponents,namely, tinethreeforces>

lift,draganddrift,andthethreemomentsabotlttheX, Y, Z,

axes. Thisbalance is practicallyfinished.Ithasnotyetbeen

used,because~7edidrot‘havetheleisureduringthewartomake

thefinaladjustfien%s,

I willonlytryto giveyoua generalideaof ithere. The

,modelisagainsuspendedby sixwires,buttheyarehereattached

to a rigidtriangularboard. Theforcesareresolvednotby the

modelbutby this‘QQ~d. Therodswhich-lmanmitthesixcompo-

r.entsareonlyinitcate~hereby arrcws.Rods1 and2 together

givetheiiftard intheirdi:?ferensegivethemomentaboutthe

longitudinalaxis, Z aad4 giive&ragandt-hemcmentaboutthe

latevala~fis.5 and6 @ve thelateralfGrceandthenonentabout

theverticalaxis. Withthesero:’sthezeis coznect~dstillan-

ozilersystemof le7ers,wherebytheresolmtianof theforcesand .
#

momer.tslE effectsdandthe centerof t~emomentsis locatedin

the~iddleoi tbeaircu~rent.

Thiscomplicatedsystemof leverssavesus alicalculations

&ndwe immediatelyreadon sixscales,v%ichin tiiiscasework

autofiatically~theresults,nar.ely,-thethreeforcesandthethree

nmmentsalreadycalmlatedforus. Naturally,however,theallow-
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ancesfortheresistanceof t-newiresthemselvesmustbe suhse-

quentlyoaloulated,Thiswasa diffioulttaskwhichlongdelayed

thecompletionof the

Fig.9 showsti~e

beenconstructedfro]~

balance.

propellertestingdevice>

a newpointofview. All

whichhasalso

suchdevicesmust

givethetorqueandthrustof thepropeller.Forthetorque,in

theordinarydevioes,a couplingwitha longitudinalmotionis
.

required.Thecouplingsheretoforeemployedgeneratea momentin

thestructure,whichinterfereswithaccurateweighing.Theyus-

uallyhaveballbearings.Theballsfinallywearinto theball

raceandimpairtheaccuracyof themeasurement.Thecontact

surfaceswouldfrequentlyhavetcbe reground or re~laced.‘Here,

insteadof thelongitudinallymovingCoupling,thewholeznechan-

ismismountedon thefloatframe,whichis shownat thebottomof

thefigure.Sinoethewholenechanismfloatshorizontally,me

cannowsimplyattachthethrustbalanceto thefloatframeand

thuselimhatethelongitudinalcoupling.Thetorqueis someas-

uzedtinata balanceindicatesthecoupleat whichthefloatis in

neutralequilibrium.

Thepropelleris driven by a 5G
$ a bevelgear. Allthedrivingparts

WwrrentmOtherwisethe latter would

HP electric-motorby meansof

areprotectedfromtheair

e:certa forceon themechan-

ism,whichrouldcausean errorinthethnlstreading.Thispro-

~~ellertesting device has notyetbeentried,becausethemachine..-

-,70rkshashadto remakethechrcxa-nickel-steelgearwheelsseveral
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times,onaccountof somedefectinoastingOrwcmkmanship.The

propellerswhichwillhavea diameterof onemeter,willprokably

be drivenat a speedas high-as5000r.p.?.u.forthepurposeof

studyingtheinfluencesof thecompressibilityof theair.

Thenewtunnelis designedforan air speedof 54m/see.and

itwillprobablybe possibletoreach60 m/see.,correspondingto

an airefficiencyof abcut800HP. I believethattinisplant

(sofaras indicatedby thereportsfromenemycountries),at

leastuntilveryrecently,was thelargestandmostpowerfulof

itskind. Fortilepossibilityofmakingit,me mustthankthe

generosityof ourmilitaryadministration.

I wouldnotconcludeany lecture without emphasizingthefact

that$ couldnothavecarriedthematterthroughwithoutthede- .

‘Totedar.d

I wishto

s:blefor

form,and

intelligentassistanceofmy G8ttingenfellow-workers.

makespecialmentionofDr.Betz,who is chieflyrespon~
.

thewiadtunnel,whichhe”hadpreviouslytestedinmode~

which,vhensetin opezaiioa,gem-eexactlythewind

pressurewe hadcalculated.I mustalsomentionDr.Tlieselsberger

fortheconst~mcti.onofvariousfineapparatus.Muchwasworked

out in cobnor.. For instance,we allhelpedon thepressureregu-

lator.Dr.Betzalsohada lar~esharein constructingthebal-

ances. 1 mustalsomakehonoial~?.c~entionofmy constructingen-

gir-eerfromthebeginnZngof~j~TJCr-K.Dr.Thoma,who originated

ib.eideasofbuildingtheturnelet’~eirifcmc.edooncreteanddf giv-

ir.git

former

theverticalposition.Yniswasa greatadvanceoverOUr

r.ethodof construction.Therearenanyotherswhosenames
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1 shallpotmention,but-allofwhomI Wishtotha~.

lacik

this

went

EEMARKS.

professorparsevalinqui~sdwhetherthebaklcs wGu~tinot

sensitivenesson accountof thefou~floats.I%.tboliglht

wouldresultfromthegreatdifferencein lift,if a float

downon onesidewhiletineoppositsfloatwentup.

In thisconnection,,Dr.pr~dt~-claimsthattine~en~erof

gravityof thefloatingportionof thepropellertestingdevice

isquiteelevatedandthiit,by sui-tablewaterfilling,thelateral,

metacentermaybe broughtas nearas desiredto thecenterof grav-

ity. Forthispurpose,the sidefloats”areof comparativelysmall

cross-seotionin theve’rticaldirection.Hence,thefearsof

Prof.Parsevalcanbe disregarded.

EngineerGsellsuggested that possiblytheEiffeltunnel

mightbe morefavorablein itspowe~consumptionthantheG&ttin-

gen%nei andthatthelossofpowerat theexitof theformer

mightbe smallerthanin thereturncurrer~tof theG~ttingenturl-

nel;alsothat,In theGUtfingenarrangement,powermightbe fur-

therconservedby graduallyincreasingzheczoss-sectionbehind
..

the’experimentplaceintoa .!idiffuser’~beforethebeginningof the

return~cmrrent.,

Prof.Prandtlansweredthatin facttheEiffeitunnelappears

tobe from5 to lC@more

The cross-sectionof the

economicalthantheG&ttingentunnel,

dttingentunnelcontinuallyincre~es
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fromtheexperimentplacethrcughtieblowerandreturnaylinder

as faras theentrancecone. Thereisa lossof aboutl.%of the

airpressureat eachturn. Theraare,however,othermoreimport-~

antgroundsforthisarrangeucnttt.mthatof a ~ri=.11ti.p~OVemSnt

relativelysmallcross-section(about10 sq.m.)at thefirsttwo

bends,a compromisewiththebuildingcost,whichwouldbe corres-

pondinglyincreasedby lengtheningthetunnei.“Eiffelrequired...
no turnsandsavedsomepowerthereby,buthe hasthe&sadvant-

agethathisaircurrentreturnsinallsortsOf irregularways

throughthehallto theintake$Laceandtherebybringswithit

allsortsof eddiesand crosscurients.ThefactthatEiffel,in

additionto thehoneycombshownin hisbook,subsequentlyadded

anotherin theentrancecone,leadsoneto the”conclusionthathe

previouslyfoundhisair currenttoouneven.By theclosedair

currentcircuit,we havetheadvantageof a veryuniformcurrent

at thetest~ngplace,asidefromtheconvenienceof theopen .

spaceformanipulating

etc.

ProfessorJunkers

theapparatusby meansof tracksandcranes,

statedthat,in connectionwiththe’theo-

reticallycorrectwideningof thetunnelbehindtheentrancecone,

he hadexperiencedthedifficul~ t-hattheaerofoildeflectedthe

air stream so thatit didnotcompletelyfillthe~idenedtunnel,

wl.iuhimpairedtheeffectof thewidening.He consideredtheG&-

tingenarrangementbetterthantheEiffel,
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ProfessorKarmanagreedwiththelatter-~iewandaddedthat, :

if onehadan er.ptyairshiphangarat hisdisposal,he “mightob-

taingcodresultsevenwiththeEi.ffel,azza~genent.

ProfessorPrandtl,inhisclosingremarks,e~hasizedthe

factthat,~ithr~ferenceto thecostof building,whichplays

quitean importantrole,the,”maxinrameconomyhadbeenforegone.

If he weretobuildagain,& ~ouldstickto tinesamesystem,

tho~ improvementsmightbe madei-nsomeof thedetails.

Translatedby theNattonalA&~isoryCommitteeforAeronautics.
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